The complex [NbOF 3 (Ipr)] 2 , 1, was afforded in crystalline form by the reaction of NbF 5 with the bulky NHC ligand 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene (IPr), in toluene by slow contact with moisture air. The molecular structure of 1 was ascertained by X-ray diffraction, providing the first example of a dinuclear NbOF 3 derivative and also a rare case of niobium compound with a monodentate NHC. A DFT investigation has shown that the Nb−C bond consists of a weak NHC to Nb σ donation, reinforced by an electrostatic contribution presumably favored by the presence of the ancillary fluoride ligands. The computed enthalpy for the dissociation of one Ipr from 1 is ca. 36 kcal mol −1 . The presence of bulky 2,6-diisopropylphenyl substituents on the carbene ligand has negligible influence on the Nb-C bond, as highlighted by DFT analyses on simplified models.
The main limitation in the use of niobium pentahalides in catalytic reactions is probably represented by their high moisture sensitivity, which increases on moving from the fluoride to the iodide down the halogen group [7d] . In order to supply relative inertness to water, the introduction of an oxido group in replacement of two halide ligands is a possible strategy. This is a well defined reaction for niobium pentachloride [9] , and the chemistry of NbOCl 3 has been explored to some extent [10] . In agreement with the Nb-halogen bond energies scale [11] , the synthetic procedures leading to NbOF 3 are more prohibitive [12] , and the coordination chemistry of NbOF 3 has been relatively undeveloped [13] . Levason and Reid and coworkers have recently proposed a straightforward strategy to access mononuclear NbOF 3 adducts with oxygen or nitrogen donors, by treatment of the NbF 5 /ligand system with hexamethyldisiloxane in the presence of acetonitrile [10a] . The alternative synthesis of NbOF 3 complexes from NbF 5 derivatives by addition of water seems to be a non effective method, the neutral ligand being normally displaced to give [NbF 6 ] − salts [13a,14] .
Herein, we report on the formation and the structural characterization of a dinuclear NbOF 3 adduct with the bulky NHC 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene), Ipr, obtained by means of slow diffusion of moist air into a NbF 5 /Ipr mixture. In a similar manner, the complex WO 2 Cl 2 (Ipr) was previously obtained from WOCl 4 and Ipr [3a] .
Results and Discussion
The reaction of NbF 5 with 1,3-bis(2,6-diisopropylphenyl)-imidazol-2-ylidene (Ipr), in dry toluene, affords the mononuclear complex NbF 5 (Ipr) [15,4b] X-ray diffraction analysis was carried out on a single crystal and allowed to ascertain the molecular structure. Compound 1 is a dinuclear compound composed of two distorted octahedral Nb(V) units sharing one edge ( Figure 1 and Table 1 ), thus exhibiting an unprecedented to be the consequence of metal-carbon π bonding. This would be possible in spite of the formal absence of electrons at the metal centre, due to the electron density on the Cl-ligands [3a,6a,20] . Displacement ellipsoids are at the 50% probability level. Table 1 .Selected bond distances (Å) and angles (°) for 1.
1.6989 (15) Nb (2)−O (2) 1.6942(15) Nb(1)−F (1) 2.3193 (12) Nb(2)−F (2) 2.3632(13) Nb(1)−F (2) 1.9952 (12) Nb (2) In order to shed light on structural aspects and, in particular, the nature of the Nb−C bond in 1, we performed DFT calculations. A view of the calculated structure of 1 is shown in Figure 2 , while relevant bonding parameters are given in Table 2 , showing substantial agreement with the corresponding X-ray data. The computational analysis of the molecular orbitals has suggested that the Nb−C bonds are purely σ-type in character. However, the overlap between Nb and C is quite scarce and can be 
Conclusions
We have obtained a coordination compound of niobium oxide trifluoride with a monodentate NHC ligand, otherwise hardly accessible, from a NbF 5 /NHC reaction mixture undergoing slow hydrolysis. The product represents a rare example of a crystallographically characterized Nb-NHC system, and the first example of a niobium fluoride NHC complex. According to X-ray and DFT evidences, the niobium-carbene bond consists of a purely σ covalent interaction reinforced by an electrostatic interaction. The structural characterization described herein contributes to the advance of the relatively undeveloped coordination chemistry of NbOF 3 , and to the knowledge of the relatively little investigated oxophilic metal halide-NHC bonding systems.
Experimental

General considerations.
The reaction vessels were oven dried at 140°C prior to use, evacuated (10 -2 mmHg) and then filled with nitrogen. NbF 5 (Apollo Sci., 99.5%) was sublimed and stored in sealed tubes under nitrogen. Ipr was prepared according to the published procedure [22] , by using organic reactants (Apollo Sci.) of the highest purity available, and then stored under nitrogen.
Solvents (Sigma-Aldrich) were distilled before use from appropriate drying agents. Once isolated, the product 1 was conserved in a sealed glass tube under nitrogen. Infrared spectrum was recorded at 298 K on a FT IR-Perkin Elmer Spectrometer, equipped with a UATR sampling accessory.
Carbon, hydrogen and nitrogen analysis was performed on a Carlo Erba mod. 1106 instrument. 
Formation and isolation of
X-ray crystallography
Crystal data and collection details for 1·(½toluene) are reported in Table 3 . Data were recorded on a Bruker APEX II diffractometer equipped with a CCD detector using Mo-Kα radiation. Data were corrected for Lorentz polarization and absorption effects (empirical absorption correction SADABS) [23] . The structure was solved by direct methods and refined by full-matrix leastsquares based on all data using F 2 [24] . Hydrogen atoms were fixed at calculated positions and refined by a riding model. All non-hydrogen atoms were refined with anisotropic displacement parameters. 
Computational studies
The computational geometry optimizations were carried out without symmetry constrains, using the range-separated DFT functional ωB97X [25] in combination with the split-valence polarized basis set of Ahlrichs and co-workers (with ECP on the niobium centres) [26] . The C-PCM implicit solvation model (ε = 9.08) was added [27] . The "restricted" formalism was applied. 
